In many experiments, e.g. on synthesis of super-heavy elements, in accelerator mass spectrometry (AMS) or in nuclear spectroscopy, the mass of an isotope is to be determined directly via a combined kinetic energy and time of flight (TOF) measurement. Such measurements are limited by the energy resolution of conventional heavy ion detectors. Calorimetric low temperature detectors based on a superconducting Al meander structure as thermistor (T C = 1.4 -1.5 K) and sapphire absorbers have been demonstrated to provide an excellent relative energy resolution of 1 -2 x 10 -3 for energetic heavy ions in a wide range of ion species and energies (E = 5 -1000 MeV/amu) [1]. Such detectors measure the temperature rise of an absorber due to the energy deposited by the incident heavy ion. In contrast, conventional heavy ion detectors such as semiconductor detectors and ionization chambers which operate on a charge collection principle, provide a relative energy resolution of ∆E/E > 10 -2 for heavy ions in this energy range and becoming substantially worse for even lower energies. They are limited by incomplete energy detection due to charge recombination and short lifetimes of the detectors due to radiation damage, etc. Due to their excellent performance, calorimetric low temperature detectors bear a large potential for various applications in basic and applied heavy ion research: In combination with a time of flight measurement of comparable precision, it should be possible to distinguish neighboring isotopes even for the heaviest ions. In accelerator mass spectrometry, calorimetric low temperature detectors are expected to provide considerable advantage over conventional detectors with respect to detection efficiency and energy resolution, allowing background reduction and therefore determination of very small isotope ratios. Systematic investigations on the response of calorimetric low temperature detectors on the impact of heavy ions have recently been extended to the energy range of E = 0.1 -1 MeV/amu, commonly used for AMS. The detectors used for the present investigations consist of a superconducting thin aluminum film thermometer operated at T ≈ 1.5 K, which is evaporated onto a sapphire substrate serving as absorber with a thickness of 330 µm and an active area of 2.5 × 2.5 mm 2 . The thermal signal decay time of τ = 285 µs obtained for this detector allowed for count rates up to about 0.5 kHz. Experiments were performed using various beams ( -3 . This result already represents a considerable improvement compared to conventional ionization detectors, in particular for such relatively slow heavy ions. For comparison, the relative energy resolution for a conventional Si surface barrier detector under the same experimental conditions amounted to ∆E/E = 62 x 10 -3 . In addition, a relatively fast decrease of the energy resolution of the silicon detector throughout several hours of measuring time was observed, most probably due to radiation damage, whereas the calorimetric detector showed no evidence of such behavior. In fig. 1 (upper part) , results on the relative energy resolution obtained for all ions and energies investigated are summarized. The increase at low energies (E < 20 MeV) may be explained by a lack of detector sensitivity due to their relatively large heat capacity. This problem may be solved by using substantially thinner absorbers. For the same data set, the energy response is displayed in fig. 1 (lower part) . A perfectly linear behaviour is obtained, independent of the ion species, spanning the entire range of elements from 4 He up to 238 U. Hence, no evidence for pulse height defects is observed. In contrast, the measurements performed with the conventional silicon detector showed substantial pulse height defects up to more than 50% when comparing 13 C and 238 U.
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